To examine differences between patients with cataract detected during screening and presenting to clinic in rural China. METHODS. Subjects were recruited from 27 screenings and an eye clinic in the same town. All had pinhole-corrected vision Յ6/18 in Ն1 eye due to ophthalmologist-diagnosed cataract. Subjects were administered a previously validated questionnaire on barriers to surgery in four areas: knowledge (K), perceptions of quality (Q), transportation (T), and cost (C). RESULTS. Screening group (SG; n ϭ 120) and clinic group (CG; n ϭ 120) participants did not differ from eligible, examined screening and clinic patients respectively in age, gender, or vision. SG participants were significantly more likely to be female (P ϭ 0.002) and had a smaller housing area and less education (P Ͻ 0.001 for both) than those in the CG. Those in the CG were more likely to be blind (habitual VA Յ 6/60) in the better-seeing eye (P ϭ 0.05) and more willing to undergo and pay for cataract surgery (P Ͻ 0.001 for both) than SG. In logistic regression models, SG subjects had significantly lower quality scores (P Ͻ 0.001) and better habitual vision (P ϭ 0.02) than did CG participants, and SG subjects who agreed to cataract surgery (78.3%) had significantly higher knowledge scores (P Ͻ 0.001) than those who refused. DISCUSSION. Screening outreach has the potential to ameliorate disparities in access to cataract surgery in rural China, as it appears more likely to detect patients with cataract with gender-related, economic, educational, and attitudinal barriers to surgery. However, education may be needed to convince screening subjects to undergo surgery. (Invest Ophthalmol Vis Sci.
U ntreated cataract remains the leading cause of blindness in the world, with nearly 18 million persons bilaterally blind. 1 Reports from Africa 2-7 and Asia 8 -15 have examined reasons for the persistent shortfall in surgical service delivery. Factors implicated include direct 4,7,10 -15 and indirect 2, 8, 13 costs; lack of knowledge 9 -11,14 ; fear of surgery, 3, 8, 11, 13, 14 including concerns about the quality of services 9, 13, 15 ; transportation problems 8,10 -14 ; discrimination by gender 2, 5, 8, 10, 12, 13, 15 and age 6, 13, 15 ; and lack of family support. 3, 11, 13, 14 Screening outreach efforts have been used for various medical conditions in an attempt to improve access, increase demand, and redress health disparities. Results have been mixed. For example, significant racial 16, 17 and socioeconomic 16, 18, 19 disparities have persisted or even increased 16 despite vigorous national efforts at screening for breast, [17] [18] [19] cervical, 18 and colon 16 cancer, even in countries where there is universal, free access to screening. 18 Evidence of the impact of screening programs in redressing disparities in access to cataract surgery is comparatively modest. Baruwa et al. 20 report greater access to surgery among women and the illiterate 5 years after a program of free screening and low-cost cataract operations was instituted in rural southern China. However, Fletcher et al. 13 indicate that Ͻ7% of persons with vision problems on a population basis presented to free screening camps in India, with women and those living Ͼ3 km away being significantly less likely to attend.
Having recently added screening outreach activities to a low-cost surgical program in rural Guangdong province, we sought to assess the impact of screening by comparing two cohorts of patients with visually significant cataract: those identified during screening and those presenting spontaneously to the program clinic in the same town. Our purpose was to compare screening and clinic-based cohorts with regard to clinical and demographic characteristics and responses on a previously reported instrument 9 designed to assess potential barriers to cataract surgery.
METHODS
The Caring is Hip project has provided cataract surgery since 2003 in six towns in the rural Chaoshan area of eastern Guangdong province, for a one-time, all-inclusive fee of 100 renminbi (US$150). In March 2008, a pilot outreach cataract screening program was initiated in the fishing town of Jiazi, with an area of 18 square km, a population of 108,000, and a per capita total production of US$1090 in 2000. 21 The current project was initiated prospectively at the same time. The protocol was approved by the Institutional Review Board at the Joint Shantou International Eye Center, written informed consent was obtained from all subjects, and the tenets of the Declaration of Helsinki were observed throughout.
A total of 27 screenings were conducted by a team of one to three ophthalmologists and an ophthalmic nurse in 25 locations in all 14 villages of Jiazi Township between March 2008 and March 2009. The team also reviewed patients presenting to the local eye clinic during the same period. Eligible for the study were all consenting persons aged 40 years and above presenting to the eye clinic or screenings with pinhole-corrected vision of Յ6/18 in Ն1 eye that was thought by the examining ophthalmologist to be due to cataract. Excluded were persons having undergone previous eye surgery, with vision loss from other causes, not residing in Jiazi Township or presenting to the clinic on referral from the screening program.
Because of time constraints at the screening sites, a convenience sample of approximately 50% of subjects was interviewed, whereas in the clinic, eligible subjects were approached consecutively to participate. Data on age, gender, and vision were recorded on all eligible subjects at the screening sites, and for all subjects solicited to participate at the clinic site.
Habitual vision (wearing distance spectacles if available) and pinhole-corrected vision were measured for each eye separately at a distance of 6 m in a well-lighted area by an ophthalmic nurse using a Snellen tumbling-E chart. A single optotype of each size was presented first, starting at 6/30. If a letter was not identified, testing began two lines above, with the subject asked to read all optotypes on the line sequentially. A subject had to identify more than half of the letters on a given line to pass successfully to the next line.
A slit lamp examination with dilation of the pupil (facilitated by 2 drops of tropicamide 0.5% administered 5 minutes apart) was performed by the senior ophthalmologist (DCX) on all subjects, except those thought to have narrow angles on the slit beam assessment of the peripheral anterior chamber depth 22 at the slit lamp. The following clinical data were recorded: cataract present or not in each eye, comorbid conditions present in each eye if any, any decrement in vision thought to be due primarily to cataract or not.
A previously validated questionnaire was administered in the local dialect by a single investigator (JW). The use and scoring of this questionnaire have been described elsewhere in detail. 9 Briefly, the instrument was designed to assess potential barriers to uptake of cataract surgery in each of the following four areas: knowledge (K) of cataract and its treatment; perception of the quality (Q) of local services; the subject's access to transportation (T); willingness to pay, determined in a cost (C) and resources section, detailing subjects' willingness to pay for surgery; and other indices of socioeconomic status and access to health insurance. Subjects were then asked if they would be willing to undergo surgery, and if they were unwilling, to choose from a list of reasons. We collected only data on the stated willingness of patients to undergo surgery and not on those who actually underwent surgery. Administration of the entire questionnaire required 20 to 40 minutes per subject.
Individual items in each section were scored from 0 (worst) to 3 (best), using a previously described methodology. 9 A mean score from 0 to 3 was computed for each of the four segments, which was normalized to a 0 to 10 scale. A total score was computed as a mean of the four subsection scores.
Statistical Methods
Demographic and clinical differences between persons with visually significant cataract participating in a screening outreach program or presenting spontaneously at an eye clinic were analyzed by t-test (continuous data) and 2 test or by Fisher's exact test (discrete data), as appropriate. In addition, nonparametric tests ( 2 test) were performed for knowledge, transportation, quality, and cost scores across a one-way classification (clinic versus screening group, age Ն74 or Ͻ74 years, and gender). Finally, we applied separate multivariate logistic regression models with clinic versus screening group and willingness versus unwillingness to have surgery as the outcomes and age, gender, the scores on the four subsection of the questionnaire, and habitual VA (Յ or Ͼ6/60) as potential predictors (SPSS; ver. 16, SPSS Inc., Chicago, IL).
RESULTS
Among 1280 persons completing examinations in the screening program, 920 presented when the study team was available, and 266 (28.9%) of those had pinhole-corrected vision Յ6/18 in at least one eye attributed by the examining ophthalmologist to cataract. Among these patients, a convenience sample of 120 (45.1%) subjects completed the interviews. The mean age, proportion of women, and proportion with habitual visual acuity Յ6/60 in the better-seeing eye among participants in the screening group did not differ significantly from those for all 266 eligible persons presenting for screening (Table 1) .
At the clinic, 127 persons were approached to participate and 120 (94.5%) agreed. Persons agreeing and refusing to participate in the clinic group did not differ from one another with respect to mean age, gender, or proportion with habitual acuity Յ6/60 (Table 1) . Clinic patients not approached to join the study were not examined under study protocols, and thus data are not available for them.
Participants in the screening group were significantly more likely to be female than those from the clinic group (74.2 vs. 55%, P ϭ 0.002), and also reported significantly smaller mean housing area (10.1 Ϯ 12.9 vs. 17.8 Ϯ 13.8 m 2 , P Ͻ 0.001) and less education (96.7% vs. 77.5% with no formal education, P Ͻ 0.0001; Table 2 ). The proportion of patients blind in the better-seeing eye was higher in the clinic group (44.2% vs. 30.0%, P ϭ 0.05), as was the proportion willing to undergo cataract surgery and the mean amount willing to pay (P Ͻ 0.0001 for both; Table 2 ).
Participants in the screening group had significantly lower scores on the knowledge (P Ͻ 0.001), perceptions of quality (P Ͻ 0.001), transportation (P ϭ 0.003), and cost/finances (P ϭ 0.025) sections of the barriers questionnaire ( Table 3 ). The older participants (age, Ն74 years) across both groups had lower transportation scores (P ϭ 0.012), whereas the women in both groups had lower scores on the knowledge (P ϭ 0.001), quality (P Ͻ 0.001), and transportation (P ϭ 0.05) sections.
In multiple logistic regression models, only the lower quality score (P Ͻ 0.001) and better habitual vision (P ϭ 0.02) among the screening group differed significantly from the clinic group (Table 4) . When only those subjects agreeing to undergo cataract surgery were included, the difference in quality score remained significant (P Ͻ 0.001), whereas the difference in vision was borderline (P ϭ 0.05; data not shown). The decision to undergo surgery among patients in the screening group was modeled by logistic regression. The only significant predictors of refusal were low knowledge score (P ϭ 0.003) and older age (P ϭ 0.01; Table 5 ). Among 24 screening group subjects refusing surgery, the most common reasons were concern about costs (60.4%), and unwillingness to undergo surgery due to age (22.9%).
DISCUSSION
Our results provide evidence that screening outreach identifies subjects with cataract who are poorer, less educated, and more likely to be women than persons presenting spontaneously to a clinic in the same rural town. These data suggest that screening outreach may be helpful in overcoming gender 2 9 we demonstrated that persons detected with cataract during screening outreach had significantly lower scores in each of these four areas than patients with cataract presenting to a local clinic. This further suggests that screening outreach may assist in ameliorating disparities in access to cataract surgery, by bringing patients into contact with the health care system who are quite different from those actively seeking care at medical centers. We collected data, however, only on the stated will- Model includes all participants. Screening and clinic groups, both n ϭ 120. Bold data indicate statistical significance.
ingness of this cohort of patients to undergo surgery, not on the proportion of subjects who actually underwent operations.
In our logistic models, uncertainty over the quality of local surgery appeared to be the most important factor distinguishing patients with cataract in screening outreach from those who present spontaneously. These concerns are reflective of the frequently poor surgical outcomes documented in rural areas of China. 24, 25 This finding has clear implications for outreach programs: not only must quality of surgery be improved, but potential patients must be shown that it has improved. Evidence suggests that word-of-mouth advertising plays an important role in the decision to undergo cataract surgery in rural China. 26 The use of pseudophakic motivators and related approaches may be useful in disseminating positive perceptions of surgical outcomes more rapidly.
Our finding in the present study that a lower knowledge score was associated with refusal to undergo cataract surgery among the screening group is consistent with our findings in two separate locations in rural China 9 and also in rural Indonesia (Bani A, Tijong R, Palmer J, et al., unpublished manuscript, 2009). 27 Efforts to inform rural populations about the fact that cataract can be treated surgically should play a part of screening outreach programs, again with word-of-mouth dissemination of knowledge perhaps being enhanced by previously motivators who have undergone surgery.
Another finding with potential implications for cataract surgical programs in rural China is the observation that patients identified with cataract during screening outreach may not be as visually disabled, or as willing to undergo or pay for surgery, as those presenting to nearby clinics. Programs dependent on cost-recovery from surgical income may have to calibrate their expenditures on outreach, or use techniques as suggested above to increase the yield of patients willing to undergo surgery. It is nonetheless encouraging that some three-quarters of patients identified with cataract by screening outreach agreed to surgery, and that those persons were willing to pay nearly 800 RMB (over US$100), on average, for surgery.
Results and implications of this study must be understood within the context of its limitations. Unlike other studies of barriers to cataract surgery in rural China, 9 the present investigation was not population-based. Although our results demonstrate that the screening group was demographically similar to persons with cataract taking part in a large screening outreach program, it is possible that our method of convenience sampling, necessitated by time constraints at the screening site, selected persons not representative in other important ways. Moreover, data are not available to indicate whether clinic group participants were similar to the general clinic population, although refusal rates were low. Results can thus only be applied with caution to the general population of this and other regions of rural China.
Although our decision to limit this study to a single village of 100,000 persons may have exacerbated the problem of generalizability, we felt that it was important to eliminate as far as possible the potential effects of enrolling subjects from different catchment areas. Including screening subjects from a broader geographic range might have exacerbated this problem, as direct geographic comparability with the clinic group would have been much more difficult to ensure.
We cannot exclude the possibility that other factors besides having presented to a medical center for eye care underlie the observed differences between the screening and clinic groups. Although both groups were drawn from the same small township, screening activities were performed in all 14 villages of Jiazi, whereas patients in the clinic group may have been drawn preferentially from nearby areas of town. The furthest distance of any village from the clinic was 5 km (3 mi).
Finally, although the good intraobserver reliability (intraclass correlation coefficients for all sections Ͼ0.7 on testretest 9 ) has been reported for the barriers questionnaire in a nearby area of rural China, other validity problems with this form in accurately measuring barriers to surgery cannot be excluded.
Nonetheless, we feel that these results are of potential use to planners of cataract screening outreach programs in rural China. They provide previously unavailable evidence of the strengths and limitations of such activities in redressing imbalances in access to eye care in this important region. Further work is needed to explore the impact of mechanisms to potentiate the effectiveness of such outreach efforts, including pseudophakic motivators, explanatory videos, and other educational materials. 
